Regional and social differences concerning overweight, participation in health check-ups and vaccination. Analysis of data from a whole birth cohort of 6-year old children in a prosperous German city by Koller, Daniela & Mielck, Andreas
BioMed  Central
Page 1 of 10
(page number not for citation purposes)
BMC Public Health
Open Access Research article
Regional and social differences concerning overweight, 
participation in health check-ups and vaccination. Analysis of data 
from a whole birth cohort of 6-year old children in a prosperous 
German city
Daniela Koller†1 and Andreas Mielck*†2
Address: 1University of Bremen, Centre for Social Policy Research, Division Health Economics, Health Policy and Outcomes Research, Bremen, 
Germany and 2Helmholtz Zentrum Muenchen – German Research Center for Environmental Health, Institute of Health Economics and Health 
Care Management, 85758 Neuherberg, Germany
Email: Daniela Koller - dkoller@zes.uni-bremen.de; Andreas Mielck* - mielck@helmholtz-muenchen.de
* Corresponding author    †Equal contributors
Abstract
Background: Studies on health inequalities still focus mostly on adults. Research about social disparities and health in
children is slowly increasing, also in Germany, but these studies are mostly restricted to individual social variables derived
from the parents to determine social class. This paper analyses the data of the medical check-up prior to school
enrolment to determine differences concerning overweight, participation in health check-ups and immunization; it
includes individual social variables but also regional variables describing the social environment of the children.
Methods: The dataset includes 9,353 children who started school in 2004 in Munich, Germany. Three dependent
variables are included (i.e. overweight, health check-ups, vaccinations). The individual level social variables are: children's
sex, mother tongue of the parents, Kindergarten visit. On the small scale school district level, two regional social variables
could be included as well, i.e. percentage of single-parent households, percentage of households with low educational
level. Associations are assessed by cross tables and regression analyses. The regional level variables are included by
multilevel analyses.
Results: The analyses indicate that there is a large variation between the school districts concerning the three dependent
variables, and that there is no district with very 'problematic values' for all three of them (i.e. high percentage of
overweight, low levels of health check-ups and vaccinations). Throughout the bivariate and multivariate analyses, the
mother tongue of the children's parents shows the most pronounced association with these dependent variables; i.e.
children growing up in non-German-speaking families tend to be more overweight and don't visit preventive check-ups
as often as children of German-speaking parents. An opposite association can be seen concerning vaccinations. Regional
level influences are present as well, but they are rather small when the individual level social variables are controlled for.
Conclusion: The dataset of the medical check-up prior to school enrolment offers a great opportunity for public health
research, as it comprises a whole age cohort. The number and scope of variables is quite limited, though. On one hand,
it includes only few variables on health or health related risks. On the other, it would be important to have more
information from the region where the children live, e.g. the availability of community and health care services for parents
and children, social networks of families with children, areas where children can play outside, traffic noise and air
pollution. Despite these shortcomings, the need for specific interventions can already be derived from the data analyzed
here, e.g. programs to reduce overweight in children should focus on parents with a mother tongue other than German.
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Background
In the past few years, health inequalities have been in the
centre of public health research, but most studies still
focus on adults [1]. This is also true for Germany [2].
Recently, health inequalities among children have gained
increased attention [3,4]. In Germany, this increased
interest has been supported by two large empirical stud-
ies: One is named 'Health Behaviour in School-Aged Chil-
dren (HBSC)', a "cross-national research study conducted
in collaboration with the WHO Regional Office for
Europe" http://www.hbsc.org. In order to assess the social
status of the family, a "Family Affluence Scale" has been
developed, and the analyses clearly show that the lowest
status group has the highest prevalence of poor health and
of risk factors such as obesity and smoking [5]. The results
published by the German study team http://www.hbsc-
germany.de confirm that very similar associations can be
seen in the Germany sample (n = 5,650) as well [6]. The
other study is called 'German Health Interview and Exam-
ination Survey for Children and Adolescents' (KIGGS).
"The KiGGS study was designed as a comprehensive,
nation-wide, representative interview and examination
survey for the age group 0–17 years. Between May 2003
and May 2006, a total of 17,641 participants from 167
communities were enrolled." http://www.kiggs.de. The
analyses again show that poor health and risk factors such
as obesity and smoking are most prevalent in the lowest
status group [7].
In these studies, as in most studies on social inequalities
in children health, social status is assessed by individual
level factors such as income of the parents or family car
ownership [3,4,8-12]. This is even true for studies focuss-
ing on environmental factors such as air pollution, traffic
noise and housing conditions [13]. There are very few
analyses looking at the association between regional dep-
rivation and child health [14,15], although these studies
would be important, as regional level risk factors could
have an independent effect over and above individual
level risk factors [16], and as they could strengthen the set-
ting approach by focussing on small regions.
The small number of regional studies concerning health
inequalities in Germany is quite surprising, as regional
differences in health are known to be important. Most
studies on regional factors have been conducted in the
USA and the United Kingdom, though. In a paper by Joshi
et al. it is stated, for example, that regional differences in
health are an important public health issue in Great Brit-
ain at least since the nineteenth century, when William
Farr established 'healthy districts'. They also stress that
these regional differences persisted and that they mirror
disparities in social structure and also in individual behav-
iour [17]. The regional distribution of health, health risks
and social characteristics is discussed now in many publi-
cations [18-20]. Few papers focus on children, but most
probably regional differences can be found among chil-
dren as well. It can even be argued that regional differ-
ences are especially pronounced among children, as they
spend most of their time in their local neighbourhood.
Children are strongly influenced by the health behaviour
of their parents of course [21], and focussing on children
could thus also be a good chance to study the interplay
between regional and individual risk factors.
In Germany, the medical check-up prior to school enrol-
ment offers a very good opportunity to analyse health
problems of young children and factors influencing it. It
includes the whole population of the age-cohort, and it
also gives a chance for small scale regional comparisons.
In the German school system, primary schools are organ-
ized by school districts. The children are obliged to visit
the school of their district, giving the chance to examine
inner-community differences of health and social factors
on a very small regional scale. Based on the data from the
City of Munich, Germany, the present analysis aims at
answering the following question: Are there social and
regional differences concerning overweight, participation
in health check-ups and immunization among children in
the city of Munich?
Methods
The main basis for the analyses are the data from the med-
ical check-up of the cohort starting school in 2004, pro-
vided by the Department for Health and Environment of
the City of Munich, Germany. The city of Munich was
chosen for several reasons: The results from the medical
check-ups are available in a data set (which is not the case
for all communities in Germany); some information on
the social structure is available per school district (which
is rarely the case in Germany); Munich is a prosperous city
and public awareness of health inequalities is rather low.
The data set includes the whole age cohort; every child has
to be presented to a school nurse before starting school. If
any health problems are observed by the nurse, a school
physician is consulted as well [22].
For the school year starting in 2004, a total of 9,883 chil-
dren were presented to the school nurse [23]. We excluded
those children who could not be clearly linked to a school
district (missing or wrong school district number). Chil-
dren signing in for the German-French school were
excluded too because this school (being a private school)
does not have its own school district. Finally, we could
include 9,353 children (94.6%).
The dataset includes just a few variables on health related
factors for each child. We focussed our analyses on those
that were assessed in a rather objective way: overweight
(defined by the Body-Mass-Index, BMI), participation inBMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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preventive health check-ups for children (in Germany
called 'U1 to U9'), and vaccinations. Other indicators
included in the check-up (such as impaired vision or hear-
ing disorders) were disregarded, as the number of cases
per school district is very low, and as they were assessed
on a rather imprecise way.
For adults, overweight is commonly defined by a simple
BMI value such as 25 [24]. For children, age- and sex-spe-
cific limits should be used. For Germany, these limits have
been defined by Kromeyer-Hausschild et al. [25], based
on several studies conducted between 1985 and 1999 in
different German regions. We have chosen this definition
as the study focuses on children living in Germany. We
have also conducted additional analyses based on a defi-
nition that is more common in the international litera-
ture, i.e. the definition proposed by Cole et al. [26]. The
results were very similar, though, and are not reported
below. The limit for overweight is defined as '90% or
above' the age and sex specific distribution. We applied
this limit and defined two groups (i.e. normal weight,
overweight). Body height and weight were measured dur-
ing the medical check-up, probably yielding reliable data.
The nine preventive health check-ups 'U1 to U9' are
offered to every child between birth and six years of age.
The aim is to identify any health problem of the child,
thus giving some information on the 'health awareness' of
the parents. The costs are covered by the statutory health
insurance, i.e. there are no extra out of pocket payments
for the parents. It is strongly recommended to visit all nine
check-ups; the consultations are documented in the so
called 'yellow booklet'. This information can be included
here, as the parents are asked to show this booklet to the
school nurse. It is assumed that parents who presented
their children to all check-ups are more concerned about
the health of their children than other parents. Two
groups are differentiated for the analyses: a) children vis-
iting all nine preventive check-ups; b) children missing at
least one of these check-ups.
Concerning vaccinations, we focused only on those rec-
ommended by the German 'permanent vaccination com-
mission' of the Robert Koch Institute, i.e. measles,
mumps, rubella, diphtheria, hepatitis B, meningitis, teta-
nus, pertussis, polio [27]. Children having received all
nine vaccinations are categorized as 'completely immu-
nized'. If one or more vaccination is missing, the child is
placed in the category 'not completely immunized'.
These three dependent variables are combined with social
variables on the individual and on the regional level. On
the individual level, the dataset includes:
- sex of the child (boy/girl)
- mother tongue of the parent
- child had visited the Kindergarten for at least twelve
months (yes/no)
The mother tongue of the parents is coded for the mother
and the father. It is not further specified if this language is
the only spoken language by the parent but it can be seen
as a more reliable indicator for the migration background
than the indicator 'nationality', as having a German pass-
port does not necessarily imply good understanding of
the German language. For this analysis we distinguished
two groups of children: both parents 'German language',
at least one parent 'other language'.
Concerning the school districts level, data for two varia-
bles could be acquired from the Statistical Office of the
City of Munich; they can be understood as surrogates for
variables not available at the individual level:
- percentage of single-parent-households (grouped into
tertiles: low, medium, high percentage)
- percentage of households with at least one adult having
the lowest educational level (grouped into tertiles: low,
medium, high percentage)
The German school system differentiates between three
main educational levels. The lowest is the 'Hauptschulab-
schluss' which is usually gained after nine years of school
education. The next is the 'Mittlere Reife' and the highest
is the 'Abitur'.
The statistical analyses were calculated with the SAS soft-
ware (Version 9.1). To identify associations between the
dependent and independent variables, we first calculated
cross tables (including chi2-tests). Then we performed the
following multivariate analyses: For each of the three
dependent variables logistic regressions were calculated.
The first model only includes the individual social varia-
bles (i.e. sex of the child, mother tongue of parents, Kin-
dergarten visit of the child), and the second model only
includes the regional social variables (i.e. percentage of
single-parent-households, of households with lower edu-
cational level). In a third step, all independent variables
were included simultaneously in a multilevel-analysis (on
'level 1' the three individual social variables, and on 'level
2' the two regional variables). A multilevel analysis is nec-
essary for controlling auto-correlations when the data can
be split into different 'levels' [28]. The statistical analysis
was performed with SAS using the glimmix procedure
(with random intercept). In order to gain results that can
more easily be communicated to policy makers, we per-
formed a separate analysis for each of the two 'level 2' var-
iables. In addition, the regional distribution is visualizedBMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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by including a thematic map, produced with the ESRI soft-
ware ArcGIS (Version 9.1).
Results
Table 1 shows the distribution of the dependent variables.
Missing values are quite rare for overweight, and for the
other two dependent variables they are still lower than
9%. The prevalence of overweight (10.29%) is much
lower than for incomplete check-ups (23.15%) and for
incomplete immunizations (55.14%). The comparison
between the 125 school districts shows large discrepan-
cies. Incomplete check-ups, for example, range between
6.9 and 45.8 percent.
The graphical visualization shows that the distribution
across the school districts is quite different for each
dependent variable. No school district could be identified
with a particularly high (resp. low) percentage in all three
variables (i.e. overweight, incomplete check-ups or
incomplete immunization). For illustration, the distribu-
tion for overweight is shown in figure 1. There seems to be
no clear regional concentration within the city. In the
'best' school districts only 2.17 percent of the children are
overweight, and in the 'worst' this percentage is as high as
25.71 percent. As can be seen on the map, high rates of
overweight are found for example in the centre. These city
quarters are known to be characterised by a relatively high
level of social deprivation, and by few places for children
to play outside due to a high building density [29].
In order to illustrate the regional distribution of an inde-
pendent variable, the distribution of low education
households is shown in figure 2. The areas showing high
values (especially in the northern and in the south-eastern
part of Munich) are known to be characterised by high
concentrations of people with low social status. The visual
comparison between the two maps indicates that the dis-
tribution of overweight does not directly follow the distri-
bution of low education households, that the association
is rather complex and should be assessed in multivariate
analyses.
The results of the bivariate associations are shown in table
2. Some differences are particularly large. Concerning
overweight, for example, the prevalence is 6.71% for chil-
dren of parents with German mother tongue, and 17.33%
for children of parents with another mother tongue. A
similar association can also be seen between incomplete
check-ups and mother tongue of the parents. Concerning
incomplete immunizations, though, an opposite associa-
tion emerges (i.e. the prevalence is somewhat higher in
the group 'German mother tongue' than in the group
'other mother tongue'). It can also be pointed out that
children visiting a Kindergarten for at least 12 months
show a lower prevalence of overweight and of incomplete
health check-ups (as compared with children without this
Kindergarten visit). Looking at the regional level, school
districts characterized by a high percentage of single par-
ent households and 'low education households' also have
the highest percentage of children with overweight and
incomplete health check-ups. These differences are not as
large as the differences on the individual level, but they
reveal a dose-response pattern and they are statistically
significant. For the dependent variable 'incomplete
immunizations', though, the opposite association is
found. Also, there is a significant association (p < 0.001;
chi2-test) between the two independent variables on the
school district-level. A significant association can also be
seen for the variables on the individual level, i.e. between
the variable 'mother tongue of the parents' on one hand
and 'visit to Kindergarten' on the other.
The results of the multivariate logistic regression again
show the strong associations with the individual level var-
iable 'mother tongue of the parents' (see table 3): In the
group 'non German mother tongue', the risk of over-
Table 1: Distribution of the dependent variables
over-weighta incomplete U1-U9 check-upsb incomplete immunizationsc
missing values (%)d 286 (3.05%) 839 (8.97%) 785 (8.39%)
individual levele
- n (%) 933 (10.29%) 1.971 (23.15%) 4.724 (55.14%)
school district levelf
- mean 10.18% 22.83% 55.73%
- minimum 2.17% 6.94% 35.19%
- maximum 25.71% 45.76% 80.00%
a) BMI ≥ 90. percentile
b) at least one of the nine check-ups missing
c) at least one out of the nine vaccinations missing
d) total n = 9.353 children (first grader 2004 in Munich)
e) distribution without taking the school districts into account
f) distribution per school district (total n = 125 school districts)BMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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weight is about three times as high as in the group 'Ger-
man mother tongue'. A similar association can also be
found concerning incomplete health check-ups. The
dependent variable 'incomplete immunizations' again
shows the opposite association. A Kindergarten visit is not
any more associated with overweight (as compared with
table 1), but children without this experience clearly show
increased risks for incomplete health check-ups and for
incomplete immunizations. Looking at the regional level,
the largest associations are found for the variable 'percent-
age of low education households', with significant odds
ratios showing a dose-response pattern.
The results of the multilevel analysis are presented in table
4. The regional variable 'percentage of single parent
households' hardly showed any significant associations.
Statistical significance was only reached for the dependent
variable 'incomplete immunization', and this odds ratio
was rather small (0.84 with a CI of 0.74 – 0.95). In order
to simplify the presentation, table 4 just shows the results
for the model including the regional variable 'percentage
of low education households'.
Concerning the three individual level social variables, the
odds ratios in table 4 are very similar to the corresponding
odds ratios in table 3, indicating that the additional inclu-
sion of the regional variable 'percentage of low education
households' has a small impact. Looking at the odds
ratios for this regional variable, though, they are consider-
ably smaller in table 4 than in table 3, and for the group
'high percentage' they are still significant for all three
dependent variables. Also, the dose-response pattern can
be seen here again.
Discussion
The analyses clearly point to an association between the
mother tongue of the parents on one hand and health
risks of their children on the other: For parents with a
non-German mother tongue (as compared with German
mother tongue parents) the risks of overweight and miss-
ing health check-ups are considerably higher, and the risk
of missing vaccinations is considerably smaller. A very
similar picture emerges when the school districts are char-
acterised by the average educational level: In lower status
school districts (as compared with the higher status dis-
tricts) the risks of overweight and missing health check-
ups is higher, and the risk of missing vaccinations is
smaller. These associations on the individual level (e.g.
mother tongue of the parents) and on the regional level
(i.e. average educational level of the school district) are
maintained in the multilevel analyses.
The association between migration and health related fac-
tors is well known in public health research. Generally
Prevalence of overweight (BMI ≥ 90. Percentile) in school districts in Munich Figure 1
Prevalence of overweight (BMI ≥ 90. Percentile) in school districts in Munich.BMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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speaking, three groups of influencing factors can be distin-
guished, the psychosocial impact of the migration proc-
ess, the fact that many migrants live in disadvantaged
conditions, and language barriers that hinder the utiliza-
tion of social and health services. These factors are rele-
vant for adults and for children and they are often
discussed in Germany as well [21].
Some studies have already looked at social differences in
overweight, participation in the 'U1 to U9' health check-
up and vaccinations among children in Germany. The two
major public health studies focusing on children have
been mentioned already in the introduction, i.e. the
HBSC- and the KIGGS-study. The HBSC study shows that
the prevalence of most health risks (e.g. smoking, physical
inactivity, obesity) is particularly high in the low status
group [6], but it focuses on the age group between 11 and
15 years. The KIGGS-study confirms, for example, that
problems of missing health check-ups are most prevalent
in the low status group, and that there is no clear associa-
tion between social status and immunization. This study
comprises the age group 0–17 years, though, and it does
not include small scale regional variables.
The main hypothesis for explaining the association
between social status and incomplete immunization is
that there is a lot of scepticism concerning immunization
in Germany, and that this scepticism is especially com-
mon in the population groups with high educational
level. They are more aware of potential side effects and
they often question the necessity of specific immuniza-
tions [30]. It can be hypothesized that migrants are more
willing than non-migrants to accept recommendations
from health care professionals. It is not quite clear,
though, why this increased willingness is restricted to
immunizations and does not include health check-ups.
Two other studies are of particular importance here. In the
capital city Berlin, a number of health reports have been
published concerning the regional and social distribution
of health risks among children. These reports include
analyses from the medical check-up prior to school enrol-
ment, with the latest report focussing on data from 2005
[31]http://www.berlin.de/sen/statistik/gessoz/gesund
heit/. In Germany, different states (i.e. 'Laender') have dif-
ferent regulations concerning these medical check-ups,
and in Berlin (contrary to Munich, Bavaria) the educa-
tional level and employment status of the parents is
recorded as well. Based on this information, a simple
index is calculated expressing low, medium or high social
status of the family. Also, the 'regional socio-economic
status' of the 12 districts in Berlin is assessed by combin-
ing different information gathered from the statistical
office. The results show, for example, that for most health
Percentage of households with low education in school districts in Munich (see 'methods' for definition of 'low education') Figure 2
Percentage of households with low education in school districts in Munich (see 'methods' for definition of 'low 
education').BMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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problems (e.g. concerning teeth, missing health check-
ups, parental smoking) the prevalence is particularly high
in the low status families and the low status districts.
Unfortunately, though, these analyses are not advanced to
publications in scientific journals, and multilevel analyses
are not included.
In another recent study, eight paediatricians have been
asked about social barriers concerning utilization of the
'U1 to U9' health check-ups. The study also includes a sur-
vey among 644 parents presenting their children to the
medical check-up prior to school enrolment [32]. The
results of the first part can be summarized in the following
way: The paediatricians are very aware of the fact that
social problems in the family (e.g. single parent, non-Ger-
man background, low social status) are associated with
increased health risks for the children, and that these
social problems can lead to low utilization of the health
check-ups. They also stress that the health care financing
system does not allow them to spend too much time on
helping and advising these families. The results of the sec-
ond part can be summarized in the following way: Low
social status is associated with low utilization of health
check-ups. Asked about the reasons for not presenting
their child to these health check-ups, the parents stress
reasons such as: "I just forgot the check-up" or "My child
didn't have any health problem that I couldn't treat
myself". It is hypothesized that this kind of answers dis-
guises fundamental problems of health awareness and
barriers towards health care utilization.
Conclusion
Our analyses can add some information to the current dis-
cussion, mainly by focussing on a prosperous city such as
Munich, by applying very small regional units (i.e. school
district), and by including a multilevel analysis. The data
Table 2: Bivariate associations between the dependent and independent variables
over-weighta incomplete U1-U9 check-upsb incomplete immunizationsc
n % n % n %
individual level
mother tongue of parentsd
- German 384 6.71 904 16.18 3.243 58.93
- other 513 17.33 979 37.61 1.292 47.22
p-valuee <0.0001 <0.0001 <0.0001
visit to Kindergartenf
- yes 815 9.89 1.737 21.99 4.329 54.96
- no 86 15.36 186 44.60 277 57.59
p-valuee <0.0001 <0.0001 0.2601
sex of the child
- boy 483 10.37 962 22.41 2.367 54.94
- girl 450 10.21 992 24.00 2.311 55.45
p-valuee 0.8041 0.0832 0.6422
school district level
single parent householdsg
- low (1.8 – 3.0%) 240 8.95 519 20.56 1.500 59.06
- medium (3.1 – 3.7%) 329 9.93 651 20.86 1.756 55.98
- high (3.8 – 8.4%) 364 11.84 801 27.91 1.468 50.78
p-valuee 0.0011 <0.0001 <0.0001
'low education households'h
- low (20.9 – 27.0%) 173 7.26 408 18.09 1.334 59.34
- medium (27.1 – 30.8%) 315 9.97 637 21.35 1.707 56.96
- high (30.9 – 40.9%) 445 12.62 926 28.27 1.683 50.65
p-valuee <0.0001 <0.0001 <0.0001
a) BMI ≥ 90. percentile
b) at least one of the nine check-ups missing
c) at least one out of the nine vaccinations missing
d) German: both parents with mother tongue German; other: all other parents
e) χ2-test
f) yes: child visited Kindergarten for at least one year; no: all other children
g) percentage of single parent households
h) percentage of persons having the lowest educational level (i.e. 'Hauptschulabschluss')BMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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from the medical check-up prior to school enrolment pro-
vide an excellent basis for public health research in Ger-
many, as response bias is avoided by including the total
age cohort. There are some drawbacks that need to be
addressed, though: The dataset includes few social indica-
tors for each child (resp. family). It would be important to
know more about the social status, for example, but in
Munich (as in just about all communities in Germany)
this information is not gathered at the medical check-up
prior to school enrolment. Also, the dataset includes few
indicators on health and health risks for each child that
are assessed in a rather objective way. It would be impor-
tant to add a careful anamnesis and medical examination.
Last but not least, no information on environmental fac-
tors could be included here for the regional units, such as
traffic noise, air pollution, and the availability of parks
and playgrounds. It should also be stressed that the classi-
fication of overweight is based on the definition 'above
the 90-Percent limit', taking the limits proposed for Ger-
many by Kromeyer-Hausschild et al [25]. In international
studies overweight is defined, for example, by the method
proposed by Cole et al. [26]. We have repeated the analy-
ses with this definition (results not presented here), and
we have found very similar results.
Concerning future research on child health, the objective
should be to include more information on individual and
regional social characteristics on one hand, and on health,
health risks and health resources on the other. Also, life
course analyses should look at the long term effects of
these risks and resources. Concerning public health pol-
icy, the major conclusion is that interventions aimed at
reducing overweight and increasing the utilization of
health check-ups should focus on specific population
groups (i.e. parents with a non-German mother tongue)
and on top of that on specific regional areas (i.e. school
districts with a low social status). Concerning missing vac-
cinations, though, the message is quite different, as this
problem is less prevalent for parents with a non-German
mother tongue and in low status school districts. The pros
and cons of vaccinating children are hotly disputed in
Germany, and many middle and upper class parents
Table 3: Multivariate Analysis (logistic regression)
overweighta incomplete U1-U9 check-upsb incomplete immunizationsc
OR 95% CI OR 95% CI OR 95% CI
individual level*
Mother tongue parentsd
- German 1.00 1.00 1.00
- other 2.96 2.56–3.42 2.94 2.63–3.28 0.60 0.55–0.66
Kindergarten visit of the childe
- yes 1.00 1.00 1.00
- no 1.12 0.87–1.44 2.07 1.67–2.56 1.31 1.07–1.59
Sex of the child
- boy 1.00 1.00 1.00




- low (1.8 – 3.0%) 1.00 1.00 1.00
- medium (3.1 – 3.7%) 1.02 0.85–1.22 0.93 0.82–1.07 0.92 0.83–1.03
- high (3.8 – 8.4%) 1.04 0.84–1.27 1.16 1.00–1.34 0.83 0.73–0.94
'low education households'g
- low (20.9 – 27.0%) 1.00 1.00 1.00
- medium (27.1 – 30.8%) 1.41 1.16–1.71 1.21 1.06–1.39 0.92 0.82–1.03
- high (30.9 – 40.9%) 1.81 1.47–2.24 1.63 1.40–1.90 0.77 0.68–0.88
*) simultaneous control of: mother tongue, Kindergarten visit, sex
**) simultaneous control of: percentage of single parent households, percentage of 'low-education households'
a) BMI ≥ 90. percentile
b) at least one of the nine check-ups missing
c) at least one out of the nine vaccinations missing
d) German: both parents with mother tongue German; other: all other parents
e) yes: child visited Kindergarten for at least one year; no: all other children
f) percentage of single parent households
g) percentage of persons having the lowest educational level (i.e. 'Hauptschulabschluss')BMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
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oppose it. Efforts to increase immunization should there-
fore focus on these parents. It is also important to note
that utilization of health check-ups and of vaccinations is
lower for those children who had not been in a Kindergar-
ten. This could be one more public health reason for pro-
moting Kindergarten visits in Germany.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
DK carried out the statistical analysis and drafted the man-
uscript. AM contributed the scientific background and
supervised the analysis.
Acknowledgements
We would like to thank the Department for Health and Environment of the 
City of Munich for allowing us to analyse the data from the medical check-
up of the children, and the statistical office of the City of Munich for pro-
viding us with the regional data on the school district level. We would also 
like to thank Dr. Peter Reitmeir for the statistical support and Prof. Dr. 
Günter Heinritz for the supervision of the thesis on which this paper is 
based.
References
1. Mackenbach J: Health Inequalities: Europe in Profile. Inde-
pendent expert report commissioned by the UK Presidency
of the EU.  Health Inequalities: Europe in Profile. Independent expert
r e p o r t  c o m m i s s i o n e d  b y  t h e  U K  P r e s i d e n c y  o f  t h e  E U ;  2006 [http://
www.who.int/social_determinants/resources/
european_inequalities.pdf].
2. Mielck A: Soziale Ungleichheit und Gesundheit. Empirische Ergebnisse,
Erklärungsansätze, Interventionsmöglichkeiten (Social Inequality and
Health. Empirical results, explanatory approaches and interventions possi-
bilities) Bern: Verlag Hans Huber; 2000. 
3. Chen E, Martin A, Matthews K: Understanding health disparities:
the role of race and socioeconomic status in children's
health.  Am J Public Health 2006, 96:702-708.
4. Chen E, Martin A, Matthews K: Socioeconomic status and
health: do gradients differ within childhood and adolescence?
Soc Sci Med 2006, 62:2161-2170.
5. Currie C, Molcho M, Boyce W, Holstein B, Torsheim T, Richter M:
Researching health inequalities in adolescents: the develop-
ment of the Health Behaviour in School-Aged Children
(HBSC) family affluence scale.  Soc Sci Med 2008, 66:1429-1436.
6. Richter M: Gesundheit und Gesundheitsverhalten im Jugendalter: Der Ein-
fluss sozialer Ungleichheit (Health and Health behaviour in young age. The
influence of social inequality) Wiesbaden: VS Verlag; 2005. 
7. Lange M, Kamtsiuris P, Lange C, Schaffrath-Rosario A, Stolzenberg H,
Lampert T, ed: Messung soziodemographischer Merkmale im Kinder- und
Jugendgesundheitssurvey (KiGGS) und ihre Bedeutung am Beispiel der Ein-
schätzung des allgemeinen Gesundheitszustandes (Messuring sociodemo-
graphic characteristics in KiGGs and their importance for estimating the
general health status) 2002, 50:578-589.
8. Bergström EHO, Persson LA: Cardiovascular risk indicator clus-
ter in girls from families of low socio-economic status.  Acta
Pediatrica 1996, 85:1083-1090.
9. Paavola M, Vartiainen E, Haukkala A: Smoking from adolescence
to adulthood: the effects of parental and own socioeconomic
status.  Eur J Public Health 2004, 14:417-421.
10. Starfield B, Riley AW, Witt WP, Robertson J: Social class gradients
in health during adolescence.  J Epidemiol Community Health 2002,
56:354-361.
11. Vereecken CA, Maes L, De Bacquer D: The influence of parental
occupation and the pupils' educational level on lifestyle
behaviors among adolescents in Belgium.  J Adolesc Health 2004,
34:330-338.
Table 4: Multivariate Analysis (multilevel, logistic regression: simultaneous control of all variables)
overweighta incomplete U1-U9 check-upsb incomplete immunizationsc
OR 95% CI OR 95% CI OR 95% CI
individual level
Mother tongue parentsd
- German 1.00 1.00 1.00
- other 2.79 2.40–3.24 2.79 2.48–3.13 0.63 0.57–0.70
Kindergarten visit of the childe
- yes 1.00 1.00 1.00
- no 1.12 0.87–1.44 2.02 1.62–2.51 1.34 1.09–1.63
Sex of the child
- boy 1.00 1.00 1.00




- low (20.9 – 27.0%) 1.00 1.00 1.00
- medium (27.1 – 30.8%) 1.23 0.99–1.53 1.06 0.88–1.27 0.92 0.78–1.09
- high (30.9 – 40.9%) 1.35 1.10–1.67 1.24 1.03–1.48 0.78 0.66–0.92
a) BMI ≥ 90. percentile
b) at least one of the nine check-ups missing
c) at least one out of the nine vaccinations missing
d) German: both parents with mother tongue German; other: all other parents
e) yes: child visited Kindergarten for at least one year; no: all other children
f) percentage of persons having the lowest educational level (i.e. 'Hauptschulabschluss')Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2009, 9:43 http://www.biomedcentral.com/1471-2458/9/43
Page 10 of 10
(page number not for citation purposes)
12. West P, Sweeting H: Evidence on equalisation in health in
youth from the West of Scotland.  Soc Sci Med 2004, 59:13-27.
13. Kohlhuber M, Mielck A, Weiland SK, Bolte G: Social inequality in
perceived environmental exposures in relation to housing
conditions in Germany.  Environ Res 2006, 101:246-255.
14. du Prel JB, Icks A, Grabert M, Holl RW, Giani G, Rosenbauer J: Soci-
oeconomic conditions and type 1 diabetes in childhood in
North Rhine-Westphalia, Germany.  Diabetologia 2007,
50:720-728.
15. Verger P, Saliba B, Guagliardo V, Bouhnik AD, Eichenbaum-Voline S:
[Individual social characteristics, municipal environment
and the prevalence of weight problems in early childhood: a
multilevel analysis].  Rev Epidemiol Sante Publique 2007,
55:347-356.
16. Aslanyan S, Weir CJ, Lees KR, Reid JL, McInnes GT: Effect of area-
based deprivation on the severity, subtype, and outcome of
ischemic stroke.  Stroke 2003, 34:2623-2628.
17. Joshi H, Wiggins R, Barthley M, Mitchell R, Gleave S, Lynch K:
Putting health inequalities on the map: does where you live
matter, and why?  Edited by: Graham H. Understanding health ine-
qualities. Open University Press. Buckingham and Philadelphia;
2005:143-157. 
18. Mitchell R, Gleave S, Bartley M, Wiggins D, Joshi H: Do attitude and
area influence health? A multilevel approach to health ine-
qualities.  Health & Place 2005, 6:67-7.
19. Kawachi I, Subramanian S: Neighborhood influences on health.
Journal of Epidemiology and Community Health 2007, 61:3-4.
20. Kim M, Subramanian S, Kawachi I, Kim C: Association between
childhood fatal injuries and socioeconomic position at indi-
vidual and area levels: a multilevel study.  Journal of Epidemiology
and Community Health 2006, 61:135-140.
21. Lampert T, Ziese T: Armut bei Kindern und Jugendlichen.(Poverty in chil-
dren and youngsters) 4th edition. Edited by: Robert-Koch-institut.
Gesundheitsberichterstattung des Bundes. Berlin; 2005. 
22. Bayerisches Landesamt für Gesundheit und Lebensmittelsicherheit
(ed.): Gesundheit der Vorschulkinder in Bayern. Ergebnisse der Schulein-
gangsuntersuchung zum Schuljahr 2004/2005 (Health of Preschool Chil-
dren in Bavaria. Results of the medical check-up prior to school enrolment
in the academical year 2004/05). Erlangen; 2006 [http://www.lgl.bay
ern.de/gesundheit/doc/schuleingangsuntersuchung_04_05.pdf].
23. Wiedenmayer G, Spies G: Gesundheit von Vorschulkindern in
München Ergebnisse der Schuleingangsuntersuchung 2004/
2005 (Health in preschool Children in Munich).  Gesundheit von
Vorschulkindern in München Ergebnisse der Schuleingangsuntersuchung
2004/2005 (Health of preschool children in Munich. Results of the medical




df]. Themenheft der Münchner Gesundheits-berichterstattung
24. Report of a WHO Expert Committee (ed.): Physical Status: The Use
and Interpretation of Anthropometry. Geneva 1995 [http://www.who.int/
childgrowth/publications/physical_status/en/index.html].
25. Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiß HC,
Heisse V, von Hippel A, Jaeger U, Johnsen D, Korte W, Menner K,
Müller G, Müller JM, Niemann-Pilatus A, Remer T, Schaefer F, Wit-
tchen H-U, Zabransky S, Zellner K, Ziegler A, Hebebrand J: Perzen-
tile für den Body-Mass-Index für das Kindes- und Jugendalter
unter Heranziehung verschiedener deutscher Stichproben
(Percentile for the Body-Mass-Index for children and adoles-
cents through german samples).  Monatsschrift für Kinderheilkunde
2001:807-818.
26. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH: Establishing a standard
definition for child overweight and obesity worldwide: inter-
national survey.  Bmj 2000, 320:1240-1243.
27. Robert Koch Institut (ed.): Empfehlungen der Ständigen
Impfkommission (STIKO) am Robert Koch-Institut. (Refer-
ral of the STIKO STIKO-committee affiliated to the German
Government Health Authorities, which recommends vacci-
nations).  Epidemiologisches Bulletin 2005, 30:.
28. Goldstein H: Multilevel Models in Educational and Social Research
Oxford University Press. New York; 1987.  1982
29. Statistisches Amt der Landeshauptstadt München (ed.): Statis-
tisches Taschenbuch. München und seine Stadtbezirke (Sta-
tistical Facts about Munich and its City quarters).  Munich
2005:23.
30. Meyer C, Reiter S: Impfgegner und Impfskeptiker. Geschichte,
Hintergründe, Thesen, Umgang (Immunization opponents.
History Background, assumptions, handling).  Bundesgesund-
heitsblatt – Gesundheitsforschung -Gesundheitsschutz 2004,
47:1182-1188.
31. Oberwöhrmann S, Bettke S: Basisdaten zur gesundheitlichen
und sozialen Lage von Kindern in Berlin – Ergebnisse auf der
Basis der Einschulungsuntersuchungen 2005.  Basisdaten zur
gesundheitlichen und sozialen Lage von Kindern in Berlin – Ergebnisse auf
der Basis der Einschulungsuntersuchungen 2005 (Basic data on health and
the social situation of children in Berlin) 2007 [http://www.berlin.de/
imperia/md/content/sen-statistik-gessoz/gesundheit/spezialberichte/
esu2007_bf.pdf]. Berlin: Gesundheitsberichterstattung Berlin, Spezial-
bericht 2007 – 1. Senatsverwaltung für Gesundheit, Umwelt und Ver-
braucherschutz (Health Documentation Berlin, Special Report 2007)
32. Langness A: Prävention bei sozial benachteiligten Kindern.  In
Eine Studie zur Inanspruchnahme von Früherkennungsuntersuchungen
(Prevention for socially disadvanteged children Utilization of early medical
check-ups) Bern: Verlag Hans Huber; 2007. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/9/43/prepub